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1.  INTRODUCTION 

Utilizing  actual  field  test  data  or 
other  hardware  related  test  data  as  the 
driver  for  computer  software  testing 
represents  a logical  way  to  determine 
the  software’s  performance  under 
realistic  conditions.  For  the  PATRIOT 
Missile  System,  this  would  constitute 
extracting  data  from  Mission 
Recording  Tapes  (MRT’s)  and 
reformatting  it  into  an  Environment 
Generator  (ENVGEN)  data  set.  This 
report  documents  the  results  of  a study 
in  which  two  representative  program 
units  (BIDR  and  SAPB)  were 
evaluated  to  determine  the 
feasibility/problems  associated  with 
developing  and  applying  this  type  of 
test  tool. 

2.  GENERAL  OBSERVATIONS 
OF  K-6  DATA  COLLECTION 


MRT  data  collection  is  designed 
primarily  co  verify  real  time  mission 
test  performance.  The  amount  of  data 
collected  is  limited  by  tape  write  speed. 
The  data  collection  capability  was 
never  expected  to  be  all-inclusive,  with 
every  WCC  software  parameter  being 
printed  out  every  program  pass. 

In  addition,  changing  requirements 
for  each  mission  result  in  different 
amounts  and  type  of  data  being  taken, 
both  from  mission  to  mission  and 


within  each  mission.  For  example, 
during  a test  where  actual  missile 
intercept  of  a target  is  the  objective, 
MRT  data  would  naturally  be 
concentrated  on  the  guidance  phases 
of  operation  and  the  WCC  parameters 
affecting  guidance.  Conversely,  for 
tests  primarily  involving  acquisition 
and  track  of  targets  in  a complex 
environment,  MRT  data  taking  will  be 
concentrated  on  the  search  and  track 
modes  of  the  test. 

These  wide  variations  in  data 
collected  on  MRT’s  and  the  diverse 
input  requirements  of  the  various 
WCC  threads/program  units  would 
intuitively  preclude  any  development 
of  a genera]  purpose,  computer 
program  designed  to  automatically 
extract  data  from  a MRT  and  reformat 
the  data  for  use  in  the  ENVGEN  data 
base  for  utilization  as  a test  tool  with 
the  WCC  simulator.  This  observation 
is  further  supported  by  an 
examination  of  the  MRT  data 
collection  points  scattered  throughout 
the  WCC  software.  In  general,  any 
thread/ program  unit  of  interest  may 
have  data  collected  prior  to  entry 
and/or  also  after  exit  for  each  pass 
through  the  WCC  software.  In  order  to 
create  a test  ENVGEN  data 
representing  a single  instant  of  real 
time,  data  taken  after  exit  from  the 
thread  program  unit  of  interest  must 
be  used  as  input  for  the  next  pass 
through  the  unit.  Since  a typical 


it 


thread/ program  unit  will  have  some 
data  taken  before  and  after  a pass 
through  the  unit,  proper  temporal 
mixing  of  the  MRT  data  for 
reformatting  a test  input  tape  must  be 
done  on  a program  unit  by  program 
unit  basis.  Again,  this  indicates  more 
of  a case-by-case  manual  data 
gathering  and  compilation  of  any 
MRT  based  ENVGEN  data  sets,  with 
any  automatic  computer  program 
development  to  do  this  being  too  large 
and  complex  to  be  cost  effective. 

3.  STUDY  RESULTS 

The  Beam  Interference  Detection 
and  Response  (BIDR)  and  Select 
Autopilot  Band  (SAPB)  program  units 
were  examined  as  possible  candidates 
for  testing  with  a MRT  generated 
ENVGEN  data  base.  The  program 
unit  BIDR,  which  maintains  effective 
radar  search  beam  utilization  in 
presence  of  interference,  and  assists  in 
locating  targets  marked  by  this 
interference,  is  relatively  complex, 
with  many  options,  etc.,  and  requires  a 
diverse  array  of  input  data  for  proper 
operation.  On  the  other  hand,  the 
guidance  system  program  unit  SAPB, 
which  selects  the  missile  autopilot 
band  and  the  maximum  allowable 
missile  lateral  acceleration,  is 
considerably  less  complex  than  BIDR 
with  straight-forward  input  and 
initialization  requirements.  Noting 
the  methods,  difficulties,  etc., 


encountered  in  the  effort  to  develop 
MRT  based  ENVGEN  data  base  test 
tapes  for  these  program  units  should 
reveal  the  major  considerations 
necessary  for  most  other  threads/ 
program  unit 

A.  Program  Unit  BIDR  Evaluation 
Results 

The  required  inputs  for  BIDR  was 
obtained  from  the  FCG-2  Search 
Functional  Specification1  Table  1. 
These  input  requirements  were 
compared  with  the  MRT  data 
collection  modes  and  other 
conditions/ constraints  shown  in  the 
K6  data  collection  table2  Table  2.  The 
COMPOOL  set/use  tables  were 
utilized  to  determine  which  of  the 
required  BIDR  inputs  were  constants 
and  thus  unchanged  from  the  basic 
ENVGEN  data  load  and  which  were 
program  variables  whose  values  could 
change,  and  therefore,  after  program 
initiation  must  be  supplied  from  a 
MRT. 

The  breakdown  of  BIDR  input  data 
into  applicable  MRT  data  collection 

1.  Draft  FCG-2  Search  Functional 
Specification,  ASD-7504,  Raytheon 
Corp.,  Bedford,  Mass.,  December 
31, 1975  (Unclassified) 

2.  ASD-10274,  Attachment  1, 
Raytheon  Corp.,  Bedford,  Mass.,  3 
August  1977  (Unclassified) 
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TABLE  1.  BIDR  INPUT  REQUIREMENTS 

Inputs  required  by  BIDR  are  listed,  grouped  according  to  the  file  or  record  in 
which  they  appear. 


Search  beam  record: 

MOCK  - monitor  clock 

BMDG  * beam  degraded  indicator 

BONOFF  * beam  on-off  indicator 

BNUM  - beam  number 

CNUM  - column  number 

RGS  * receiver  gain  state 

BRRAM4>  - first  word  of  the  BRRAM  (word<t>) 

CSC  ' control  sidelobe  cancellation 

- beam  record  RAM  copied  into  the  RIB 


CFAR  Alarm  Test  Variables  Table  (part  of  beam  record) 

CFC1  through  CFC4  - beam-dependent  CFAR  comparison  variables 

RDR:  FTYPE  - funccional  type  of  the  radar  action 
RTYPE  - radar  action  type 

MCTIME  - major  cycle  time  of  the  radar  action  being  processed 
NSCH  - number  of  unsuccessful  attempts  to  schedule  the  request 
RSCTR  - sector  identification 
RAM  - address  of  the  related  beam  record  RAM 

- various  items  copied  into  the  output  RDR 

RAM  (input  RAM  for  the  environment  action). 

RlRAM<t>  - first  word  of  the  input  RAM  (word  <J> ) 

RRAT1  - radar  action  time,  fraction  of  a major  cycle 

- various  items  copied  into  the  output  RAM 

- entire  RAM  copied  for  ALPR 

RRM:  NRW1  - number  of  remaining  words  in  the  RRM 
NREG1  - contents  of  the  N-register 
CFAR11  through  CFAR41  - CFAR  alarm  indicators 
SB11  through  SB41 
SEML11  through  SEML41 

GB11  through  GB41  interference  indicators 

GEML11  through  GEML41 
COIN11  through  COIN41  , 

PTRNG  - Point  range  of  alarms  (copied  for  ALPR) 


TABLE  1.  (Continual) 


SRPTBL  (Search  RTYPE  Parameters  Table): 

SBLNZ  - search  bottoming  level  for  non-zero  PFA 

SSDCNZ  - search  SPG  detection  control  for  non-zero  PFA  (PFA  = 1 0~“) 

RMINRC  - minimum  instrumented  range  in  range  cells 

SBLZ  - search  bottoming  level  for  zero  PFA 

SSDCZ  - search  SPG  detection  control  for  zero  PFA 

GBC  - guard  band  blanking  control 

SLBOFS  - sidelobe  blanking  offset  in  range  cells  (constant  part  of  SRP11) 

RAP  (Track  RTYPE  Parameters  Table): 

RAP11  - SPG  detection  control  for  PFA  = 10-J 
RAP18  - maximum  instrumented  range 
Surveillance  State  File: 

SCPEN  - state  control  parameter-frequency  diversity  enabled 

ILD  Logic  Constants  Table. 

CMC1  through  CMC7  - IID  logic  constants 

CFAR  Alarm  Test  constants  Table: 

CFC1S  through  CFC4S  . beam-independent  CFAR  comparison  constants 

Radar  Load  Table: 

RLT  - radar  load  counts 


Search  RTYPE  Inhibit  Table: 

SRTINT  - RTYPE-enabled  indicators  (complement  of  the  DPSR  form) 

Beam  Monitor  Count  Table: 

MOCKC  - initial  counts  for  the  monitor  clock 

BIDR  Constants  Table. 

BC1  through  BC6  - constants  used  by  BIDR 

RIB  auxiliary  storage: 

see  section  3.2.1. 2 


TABLE  2.  K6  OATA  COLLECTION 


DATA  COLLECTED  ENTRY  TO 


MDfl 

Uplink  ROR  GRAM 
GRRM 

TVM  ROM  RAM  RAM 
POR  RAM  RRM  TDR 
POR  RAM  RRM 


DNLK 

ONLK 


ONLK 

CMUP 

CMUP 


RTYPf  4 

(•»  CMUP  quauad  by  CMUP  ot  (b)  NRfQ  3 


BIOR 

BlOR 

BIOR 

At  PR  (MALV) 

At  PR  |MALVI 

NTRK 

NTRK 

NTRK 

SMRR 

SMRR 

SMOR 

Aftar  SMIR 

A SMAB 

SMAB 


(•)  NAIO  2 Oi  3 
FTYP€  V(ENVM) 

FTYPE  V(TDlN)  V(VAl) 

(•I  NREQ  2 or  3 

FTYPE  V(AAA)  V(VAL)  V(RACQ)  V(TRUP| 

NRiO  2w  3 

Targat  Hookad  o#  ETP  - V FTYPE  - V(TRUP|  OR  V(RACO| 
SMOMO 

Invalid  RRM  SMQPO 
SMOR  quauad  by  SMOM 


13 

OC07  16 
OCOi  t7 


PARE  TB  SIMPTB 
ROR  RIB 
AAACTl  FSSF*P 
FSSCOB  SCPTBL 
SIMPTB’  RAPARS 
RSF  PARETB 
BYTMOS  MCILL 

RMT 
FRSMIO 
SRAMTO  ROR 
ENG AT  MDR 
EIMATB 

LCSTAT  FSSPLG 
MML  COT  DEST  MAF 
TDRADR  RCMO 
MCI  RCO  AUDTBl 
CCIN  CCOUT 

MOR  TOR 

SRAMTO"  MCATR  MClU 
MCOUID  DIFS  MCBEAM 
MCTVMD  ROUTTQ  HTYPCT 
CMCLMF  TVMBIT  CMClPT 
CM! RES  CFC  1 -4***  DRINDX 


RARE 


DC  TO- 


RARE 
Altai  BIOR 
CUP 


In  Mod*  3 EPCNT  < 1 

NREG  * 1 FTYPE  V(ENVR)  BRCMNG  NO0 
LTVPE  1 


In  Mod*  3 EPCNT  < t 


003 


DC  14  24 

OC13  25 
DC  16  26 


Altar  SMCP 
Attar  CATS 
Altar  PICC 

N A 


If  number  of  words  coilactad  < 2250 


Pr*mi*$ion  Recording 


SRAMTO  CMCLMP  CMCLPT  N A 

CMRTES  CFC  14 


Postmission  Recording 


ASCGFE 
ROR  RIB 
MCILL 
TREPf  F 
ROR  RIB 
SOR 


Aftar  OASP 
Altar  OASP 
Aftar  QIC 

AOAQ 

IFRP 

TRAP  and 
STRP 


EPCNT  # 

EPCNT  + 

One*  par  flight  altar  Missit*  Constrant  sat 


Sirnpia  itams  as  m SIMPTB  table  >n  EOCPSI  compoo* 


RMOlO  RMNST  am 1 MUMTCT 


■MIR  AVS 


SIR  AMT  1 SRAMT5 


TABLE  3.  BIOR  INPUT  BREAKDOWN 


Input * required  o y BlDR  are  listed  grouped  according  to  me  hie  or  record  m which  they  appear 

Search  beam  record  DC  1 1 SRAMTO  - Available  at  data  (Mode  0 1 2)  collection  DC  11  after  BlDR  FTYPE  * 

VlENVRl  NREG  1 BRCHNG  NQO 

MOCK  monitor  clock  can  be  changed  in  BlDR  - (B  *,BlDRlB) 

BMDG  death  degraded  indicator  - can  be  changed  in  BlDR  - (S^'ROVlZD.  B BiDRIB  CMUPZG) 

BEAMON  beam  on-off  indicator  * can  be  changed  m BlDR  (S  ROVLZD  U ‘••’SRAPZC  B BIDRIB  CMUP2G) 

BNUM  beam  number  - not  changed  in  BlDR  (U  ALPR2F  BIDRIB) 

CNUM  * column  number  - not  changed  in  BlDR  (U  ALPR2F  BIDRIB) 

RGS  • receiver  gam  state  not  changed  in  BlDR  (U  BlDR  IB) 

BRRAMO  • first  word  of  the  BRRAM  (word  0)  * can  be  changed  in  BlDR  (B  BIDRIB) 

CSC  ■ control  sideiobe  cancellation  - can  be  changed  in  BlDR  (B  BIDRIB) 

- beam  record  RAM  copied  info  the  RiB 

CFAR  Alarm  Test  Variables  Table  ( part  of  beam  record ) DC  11 

CFCl  through  CFC4  ■ beam -dependent  CFAR  comparison  variables 

ARRAY  Constants  - function  of  beam  no  and  column  for  RTYPE  4-7  from  ENVGEN  (S  CMUP2G  U BlDRlB) 
RDR  FTYPE  - functional  type  of  the  radar  action  - RDR  Available  at  data  collection  DC03  before  BlDR 
RTYPE  radar  action  type  - DC3  Mode  2 FTYPE  = V(ENVM) 

MCTlME  - rnajor  cycle  time  of  the  radar  action  being  processed 
NSCH  - number  of  unsuccessful  attempts  to  schedule  the  request 
RSCTR  • sector  identification 
PAM  - address  of  the  related  beam  record  RAM 

- various  items  copied  into  the  output  RDR 


RAMSTD  Available  at  data  collection  DC03  before  BlDR 
Mode  2 FTYPE  V(ENVM) 


BAM  (input  RAM  lor  the  environment  »ction|  DC  3 | - RRMST  Available  at  data  collection  DC03  before  BlDR 

RtRAMO  - first  word  ot  the  input  RAM  (word  0)  I , FTypE  . V(ENVM, 

RRAT1  - radar  action  time,  traction  ot  a maior  cycle  { 006  ' e vttmvtvti 

- various  items  copied  into  the  output  RAM  | rib 

- entire  RAM  copied  for  ALPR  l 

RRM  NRW1  * number  of  remaining  words  in  the  RRM  DC  3 
NREG1  • contents  of  the  N-  register 
CFAR  ft  through  CFAR41  - CFAR  alarm  indicators 
SB11  through  SB41  \ ( 

SBML11  through  SBML4t  I I RAMSTD  Available  at  data  collection  DC 

GBl  1 through  GB41  > interference  indicators  » Mode  2 FTYPE  V(ENVM) 

GBML 1 1 through  GBML4 1 1 

COIN11  throuqh  COIN41  ) \ 

PTRNG  ' P°inl  range  of  alarms  (copied  for  ALPR) 

SRPTBl  (Search  RTYPE  Parameters  Table) 

SBlNZ  • search  bottoming  level  for  non-zero  PFA  - constant 
SSDCNZ  • search  SPG  detection  control  for  non-zero  PFA  (PFA  10-*)  - constant 
RMfNRC  - minimum  instrumented  range  m range  cells  - constant  (U  BIDRIB  CMUP2G) 

SBlZ  * search  bottoming  level  for  zero  PFA  - constant 
SSDCZ  • search  SPG  detection  control  tor  zero  PFA  - constant 
GBC  ' guard  band  blanking  control  - constant 
SLBOFS  • sidelobe  blanking  offset  in  range  cells  - constant 
(constant  part  of  SRP11) 

RAP  (Track  RTYPE  Parameters  Table)  RTYPCT 

RAP11  - SPG  detection  control  for  PFA  = 10-J  - constant 
RAP18  - maximum  instrumented  range  - constant 

Surveillance  State  File  SCPTBL  DC  10 

SCPEN  - state  control  parameter- frequency  diversity  enabled  (S  DlSHlH.  U ALPR2F. 

BIDRIB. ) 

IID  Logic  Constants  Table  * CMC 

CMC1  through  CMC7  - iid  logic  constants  - constants  (U  BIDRIB) 

CFAR  Alarm  test  Constants  Table  * CFC 

CFC1S  through  CFC4S  * beam-independent  CFAR  comparison  constants  - constants  (U  BIDRIB) 

Radar  Load  Table  * ARRAY  DC  10 

RLT  - radar  load  counts  - can  be  changed  in  BlDR  - (U  DCRL0B.  B BIDRIB) 

Search  RTYPE  Inhibit  Table  * ARRAY 

SRTINT  - RTYPE -enabled  indicators  (complement  of  the  DPSR  form)  - constant  (U  BIDRIB) 

Beam  Monitor  Count  Table  * ARRAY 

MOCKC  - initial  counts  for  the  monitor  clock  - constant  (U  BIDRIB) 
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sources  and  set/ use  definitions  is 
shown  in  Table  3.  From  this  table,  it  is 
observed  that  the  Maximum  MRT 
information  was  created  only  when 
FTYPE  ■ V (ENVM),  NREG  >-l  and 
BRCHING  NQ*.  For  this  case.  Radar 
Data  Record  (RDR)  and  Radar  Input 
Buffer  (RIB)  data  is  collected  at  entry 
to  BII)R  and  the  Search  Beam  Record 
(SRAMTO)  data  is  collected  upon  exit 
of  BIDR.  Also,  the  Surveillance  State 
File  (SCPTBL)  and  the  Radar  Load 
Table  (RLT)  data  is  collected  earlier 
upon  exit  from  RARE. 

The  remaining  input  data  needed  by 
BIDR  is  constant  and  can  be  generated 
by  a nominal  build  with  ENVGEN. 
However,  it  should  be  noted  that 
several  parameters  collected  in 
SRAMTO  upon  exit  from  BIDR  can  be 
changed  in  BIDR  itself.  Thus,  to  use 
the  SRAMTO  data  as  input  to  BIDR,  it 
must  be  data  from  the  immediate 
previous  pass  through  BIDR.  In 
addition,  two  input  variables  from 
SRAMTO,  the  beam  degraded 
indicator  (BMDG)  and  the  beam  on-off 
indicator  (BEAMON)  can  also  be 
changed  in  ROVLQD  prior  to  entry  of 
BIDR.  There  is  no  data  collected  to 
show  these  parameters. 

The  impact  of  these  specific  missing 
inputs  (BMDG  and  BEAMON)  on 
utilization  of  a MRT  modified 
ENVGEN  data  tape  for  WCC 
simulator  tests  was  discussed  with 


experts  in  the  operation  of  the  BIDR 
software.  It  was  determined  that  while 
educated  guesses  for  these  missing 
values  should  produce  useful  test 
programs  with  the  WCC  simulator,  it 
was  not  recommended  unless  the  test 
was  of  the  highest  priority,  since 
several  combinations  of  inputs  might 
have  to  be  run. 

B.  Program  Unit  SAPB  Evaluation 
Raaults 

Initial  evaluation  of  the  SAPB  unit 
and  its  initialization  requirements 
indicated  the  necessary  input  data  was 
available  on  applicable  MRT’s.  A data 
extraction  program  utilizing  the 
general  purpose  MRT  driver 
previously  developed  for  MSSC  was 
developed  for  the  1108  computer.  This 
program  was  then  utilized  to  supply 
the  required  input  to  the  SAPB  single 
unit  software  test  program  recently 
made  operational  on  the  MSSC  1108 
computer.  This  allows  a thorough 
analysis  of  the  SAPB  software,  under 
actual  test  conditions,  through  traces, 
snapshots,  dumps,  etc,  to  determine  if 
the  software  is  responding  correctly. 

(1)  Program  Discussion.  The 
General  Purpose  MRT  Driver  program 
scans  the  input  MRT  until  the  MCI 
range  of  interest  is  located.  The 
contents  of  the  appropriate  MRT  table 
are  searched  for  data  of  interest.  For 
example,  if  SAPB  was  to  be  tested,  the 
Missile  Data  Record  (MDR)  and  the 


Major  Cycle  Guidance  Record 
(MCGUID)  would  be  located.  Once 
these  tables/records  are  located  the 
following  data  is  removed. 

From  MDR  Table: 

• MCID  - Major  Cycle  Interrupt 
(MCI) 

• TGO  - Time-to-go  to  intercept 

• TMl  - Time  to  Major  Cycle  of  Next 
U/L  for  Missile  Away 

• FMODE  - Fuse  Request  Flag 

• MDTDT  - Engaged  target  number 

• VM  - Magnitude  of  Missile 
Velocity 

• PUMPH  - Predicted  Missile  H 
position 

• PUMPX  - Predicted  Missile  X 
position 

• PUMPZ  - Predicted  Missile  Z 
position 

From  MCGUID  Table: 

• HR  - Radar  Altitude  above  sea 
level 

• TBSI  - TGO  after  which  auto  pilot 
band  is  prohibited. 

This  data  is  used  to  generate  a card 
deck  or  Fastran  file  which  is  used  as 
input  to  the  program  to  be  tested 
(SAPB). 

The  data  retrival  program  requires 
the  user  to  determine  which  software 
unit  is  to  be  tested.  A demonstration  of 
the  program  was  set  up  using  the 
SAPB  unit.  SAPB  requires  data  to  be 


retrieved  from  an  MDR  and  MCGUID 
table.  The  particular  data  required  is 
listed  in  section  (1)  above. 

The  SAPB  Test  Procedures  (MICG- 
2014-627  dated  6/5/75)  were  used  to 
demonstrate  the  feasibility  of  single 
unit  software  testing.  The  SAPB 
software  test  source  program  was 
compiled  and  assembled  into  WCC 
assembly  code.  The  data  for  SAPB  was 
removed  from  the  MRT  and  set  up  as 
Data  Set  2.  Data  Set  1 is  the  ENVGEN 
data  required  to  initialize  SAPB. 

The  selection  of  different  software 
elements  for  test  will  require  the  data 
retrieval  program  to  be  modified  such 
that  the  required  data  will  be  collected. 

(2)  Input.  The  inputs  required  for 
the  data  retrieval  program  are  as 
follows: 

• Mission  Recording  Tape 

• Major  Cycle  Range 

(3)  Output.  The  output  from  the 
data  retrieval  program  are  as  follows: 

• Listing  of  the  retrieved  data 

• Punch  f'  'ards  or  Fastran  File  of  the 
retrieved  data 

(4)  Program  Limitations.  The 
required  input  data  must  be  available 
on  the  MRT. 


■ 

(5)  MRT  Data  Retrieval 
Program  for  SAPB  Flowchart.  A 

flowchart  of  the  MSSC  1 108  computer 
program  set  up  to  strip  specific  data 
(i.e.,  SAPB  input  data)  from  a MRT  is 
presented  - Appendix  A. 

(6)  MRT  Data  Retrieval 
Program  for  SAPB  Program 
Listing.  Appendix  B contains  the 
MSSC  1 108  computer  program  listing 
for  the  data  retrieval  program. 

(7)  SAPB  Test  Deck  Listing.  A 

listing  of  the  SAPB  software  test 
program  recently  made  operational  on 
the  MSSC  1 108  computer  is  presented 
in  Appendix  C. 

(8)  SAPB  Software  Test 
Program  Output.  The  output  from 
the  test  demonstration  program  using 
program  unit  SAPB  is  made  up  of  the 
following  items: 

• List  of  variable  not  defined  in 
compool  (Data  Set  1)  and  SAPB 
variables  taken  from  MRT  (Data  Set 
2). 

• A detailed  print  out  of  the  driver 
program  (a  set  of  WCC  control  cards) 
used  to  test  SAPB.  The  driver  is 
responsible  for  the  following  tasks: 

— Sets  up  the  environment  for 
simulation  (MEM,  PROC  and 


— Loads  program  unit  to  be 
tested. 

— Sets  up  simulation  core  map 
(OCTAL  x,  y where  x is  compool  block 
no.  and  y is  address  placed  in  BAT 
table  at  Location  x in  BAT  table). 

— Sets  up  linkage  to  System 
Service  Procedures  (OCTAL  x,  y where 
y is  an  address  for  the  system  service 
procedures  to  be  placed  in  the  BAT 
table  at  location  x). 

— Sets  up  linkage  to  all  Math 
Package  Procedures  (set  up  same  as  d). 

- Snap  BAT  TABLE. 

— Loads  all  system  ENVGEN 
and  K7  MATH  PACKAGE 

- Set  LOCAL  STORAGE. 

— Set  all  dedicated  index 
registers  (use  panel  command). 

— Generates  timing  information. 

— Snap  MAP  and  NMAX. 

— Load  variables  not  set  in 
compool. 

— Ixmd  input  variables  required 
by  SAPB. 

— Turns  count  on  for  all 


Executes  test  program. 


• After  WCC  SIMULATION  is 
started  the  following  items  are  printed: 


— PANEL,  Index  registers,  and 
BAT  Table. 


— Driver  program  cards  as  they 
are  executed. 


- Snap  of  NMAX  and  MAP. 


— Instruction  count 


— Timing  information. 


— A typical  output  of  the  above 
items  is  shown  in  Appendix  D. 


4.  CONCLUSIONS- 
RECOMMENDATIONS 


Reformatting  of  existent  MRT  data 
into  an  ENVGEN  data  base  for  use  as 
a test  tool  with  the  WCC  simulator 
may  or  may  not  be  feasible  on  a case- 
by-case  basis.  For  example,  the  lack  of 
certain  necessary  MRT  data  and 
inconsistencies  in  MRT  data  retrieval 
timing  make  BIDR  unsuitable  for 
MRT-aided  ENVGEN  data  set  testing. 


However,  the  technique  is  very 
acceptable  for  the  simpler  SAPB 
program  unit,  where  no  missing  data 
or  data  retrieval  timing  problems 
existed  for  the  applicable  MRT’s. 


The  wide  variations  in  data  collected 
on  MRT’s  and  the  input  requirements 
of  the  various  threads/program  units 
make  it  unfeasible  to  develop  a 
computer  program  which  automatically 
creates  the  ENVGEN  data  set. 


It  is  recommended  that  a case-by- 
case evaluation  be  made  of  any 
thread/ program  unit  chosen  to  be 
tested  with  a MRT  created  ENVGEN 
data  set.  Following  the  techniques 
shown  in  the  BIDR  and  SAPB 
program  unit  evaluations,  one  can: 


• Determine  if  it  is  feasible  to  create 
a MRT  based  ENVGEN  data  set  for 
the  thread/ program  unit  in  question, 
and 


• If  feasible,  outline  a computer 
program  for  the  WCC  simulator  to 
construct  and  utilize  the  MRT  based 
ENVGEN  data  set. 
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APPENDIX  B 


MRT  DATA  RETRIEVAL  PROGRAM  LISTING 


NRT-DATA 


SUBROUTINE  OAT* 


COHMON/FLAGS  / HCIFST,  MCILST , RECFST,  RECLBT,  IRUNI0(2P),  STOP  MRT1M 
COHMON/TABlES/  XXXXX,  LRBIIt,  TESTNO , ICPU,  IENTRY,  INST,  IEXIT, 

• VYVY.KT,  NIXS(S) 

COMNQN/XMCIX  / MCI , IRISH,  IRISH,  XffIGS,  IRISH!  MRTJB4 

COMHUN/IOMRT  / MRTID(S) , NRtEL,  CHFID (!) , TOATE,  TTIME  MRT102 


REAL  hflts 
LOGICAL  LEOUAL 


* FLOATING  POINT  FUNCTION 
" LOGICAL  FUNCTION 


ENTRY  FRAH ( KEY,  KARO,  CANO  ) 
DIMENSION  KARO ( 12) , CARO (12) 

RETURN 


ENTRY  START 
LOGICAL  FHCGU 

fhcgu  • .false. 

■RITE (B,902) 

FORMAT l> 10ATA  for  8APB • / / / ) 
RETU«n 


ENTRY  LOGHECC  TABLE  , NtNT  , B ) 

DIVERSION  BCD 

IF  l LEUUALC  TABLE  « 'MDR...'  ,6  ) ) GO  TO  600 
IF(  LEUUALI  TABLE  , IMCGUIO'  ,6  ) ) GO  TO  90S 

RETURN 

MCGUIO 

CONTINUE 

HR  ■ hFLTSI  B (B2B)  ) ■ RADAR  ALTITUDE  ABOVE  SEA  LEVEL 
TBS1  ■ MFLTSC  B ( 109}  ) * TGO  AFTER  MHICH  AF  BAND  PROHIB , 

FHCGU  ■ .TRUE. 

■RITE (b, 914)  MCI,  hr,  TBSI 

FORMAT (/'  MCI*' ,I6,8X, ' MR* » , F 1 0, l , 3X , 'TBSI ■ FIB,)/) 

RETURN 


MDR ... 

DATA  HOR/4/,  MOMIOC/94/,  HDMSL/iU/,  MOSTAT/223/,  MDR000/192/ 
INTEGER  FMODE 


I 
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MRT  DATA  RETRIEVAL  PROGRAM  LISTING  (Continued) 


••4  CONTINUE 

MUHHM  • KELTS!  B(MOHSL«SI)  ) ■ MREOICTEO  MISSILE  N.MOSITION 
MUMXM  ■ «FlTS  ( B (M0HSL*14)  ) ■ PREDICTED  MISSILE  X.M0S1TI0N 
MUHIN  ■ <M»i  B(H0HSL*17)  ) * MREOICTEO  MISSILE  Z.MOSXTION 
»"  • nElTSC  8CMONSLO0)  ) * HABNXTUOE  OB  MISSILE  VELOCITY 

TSU  ■ nFUTSC  B(MQNX0C*7)  ) " T IME.TO-SO-TO-INTERCEMT 
TM l ■ KELTS!  S(HOSTATmS)  ) * TIME  TO  MC  Of  NEXT  U/L  NUT  MSL  ARAV 
f MODE  k inTUI  S(MOSTaTmS),  l,  3 ) ■ fUXE  REQUEST  FLAS 
NDTOT  • INTSl  S(NDRSBS*1J,  24,  S ) • ENCA6E0  TAR6ET  NUMBER 
nCIO  • MCI 
C 

RETURN 

C 

c 

ENTRY  End  MCI 

c 

RETURN 

C 

c 

ENTRY  FINISH 
C 

DINEnSIO*  VN(S),  VX(S),  NI(S) 

EQUIVALENCE  ( YX  • NX  ) 

c 

.RITE  (4,943)  HRTID,  CHflO 
MUNCH  0*3,  HRTIU,  CMMXO 
043  FORMAT  13H  SAMS', 3m  "/ 

• JH  NRT  10  • ' , 2A6,  ' CUMMOOL  tO  ■ ',2AS,3H  M) 

IF  l FHC6U  ) MUNCH  811,  HR,  TQSI 
012  FORMAT 11X,'hhk',F12.1,'  S' /IX, 'TSSI*' .FtB.l, ' S') 

c 

VN(1)  • 'MUHHM' 

VX(11  ■ MUHHM 
VN(21  < ' MuMXM • 

V*(2)  ■ MUMXM 
VN13)  • ' MUMXM ' 

VX(31  • MUMXM 
VN  (41  • 'VM' 

VX (4)  « VM 
VN  (Si  ■ ' T60  * 

VX(S)  • T60 

VN(S)  • ' TM1 ' 

V X ( 61  ■ THI 
VN(F1  • 'FMOOE ' 

NX (7 1 • FMOOE 
C 

• RITE  (6,984)  HCIO,  HOTOT 
MUNCH  024,  HCIO,  HOTOT 

924  FORMAT (3h  i • , • MCI* ' XS,SX, • MOTOTs • X3, 3M  ") 

C 

• RITE (6,022)  ( VN(J),  VX(J),  JK1.S  ) 

MUNCH  982,  ( VN (J)  , VX(J),  Js|,S  } 

022  FORHATllX.AS, ••',M1S.1,'  S') 

C 

SRITE  (6, 924)  ( VN(J),  NX(J),  J»7,7  ) 

MUNCH  914,  ( VN  ( J ) , NX ( J ) , J« 7,7  ) 

024  MORN AT (IX, AS, • , XlS, • S') 

C 

RETURN 

INO 
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SOTO  SETS 

END 

6 

013908 

614888 

NH  AX  4 P8AL 

1 

014166 

614162 

SETS. 

helese 

8 

814286 

■ASG, A 

TEPP 

EONA00IN. 

6 

814386 

•48G.T  EQ8JTT . ,F 

■USE  PGP..EOBJTT. 

* A8G,  T tSRCE. 

•PwT , I 

■EU»«Ct.JOV, IEO  ESHCE.AA.tOdJTT.SAPE, , , K70C«COPPOui . 

ASStnSlFJ  A 
START  SAPt  S 

EM A (8BI) 00. 4, 1 440. d, 2990.0,  4990.0,7010.0,  6982.0, 10073,0, 

13900.0. 16978.0.21801.0.23988.0.30576.0  S 

E AS (80S) ■ 340.3,396.4,329.8,320.6,312.3,303,9,295,3, 

265.1.298.1,205.1,203.1.317.5  S 

ERHU (101) • 1.2258, 1.1117, .9094, ,7360, ,5693, ,4670, .3661, 
.2283, .1426, ,0760, .0476, ,0865  I 

EPACH (101) • 8. 6, 8. 5, 1.0, 1.5, 2. 0,2, 5, 3. 0,3. 5, 4. 0,4, 5, 

5.0.  8.0  I 

ECN (808)4  9,0,5.0,9.0,7.65,7.09,7.50.7.29,7,0, 

6.79.0. 5.6.25.9.85  S 

EPAP (80S) • 1,2,3,4,9,6,7,0,0,10,11,12  S 

EC> (90, 08) ■ 37.9,57.0,57.0,57.9,97,0,57.9,97.9,37.9, 

97.6.57.6.57.0. 97.0  I 

ECB (80, 18)4  57,9,97.9,97.6,37.9,57.0,97.6,63,57,9, 

57.0. 37.0.97.0.97.9  S 

ECO (80,28) ■ 43,8,49.8,43.4,45,8,45.8,45.8,49.9,45.8, 
45.6,45.8,43.6,45.8  S 

ECB (80, 38)0  37,2,39.3,30.5,34.9,34,0,34.9,37,8,34,9, 

34.0. 34.9.34.0.34.0  S 

ECB (10, 41)4  27.5,26.4,27.3,27.5,28.0,28.1,29.8,29.2, 

30.4.29.6.28.1.28.1  S 

ECO (10, 31) ■ 22.6,23.3,23.5,23.3,25.2,20,9,27,9,26,9, 

20.4.27.9.24.1.20.4  I 

ECO (10,01) • 10.3,10.3,20,0,21.2,21.2,22,9,20.9,25.8, 

20.4.26.4.20.4.26.4  I 
tCB(80,7»)»  10, 0,16.0, 16. 6,17. 2, 10, 3, 20, 6, 24. 1,25, 8, 

26.9.28.4.20.4.24.1  I 
EC8(Sd.S*)»  13,8,13.8,14.3,14.0,16,0,17.7,22.3,22.9, 

27.5.26.4.20.0. 25.8  I 

ECB (Id, 01) ■ 13.8,14.3,14.3,14.3,15,3,17.2,21.6,21.8, 

26.0. 20.9.27.3.28.1  I 

ECB (10, 101)4  14.3,14.9,14.6,13.5,15.5,16.6,10.5,21.2, 

29.2.26.1.20.0. 33.2  * 

ECB  (80,  HD*  14.3,14,0,15.5,13.3,16.9,16.0,18.9,20.0, 
25.2,29.8,29.8,29.6  I 

Ehd (101) 4 25, 4, 41, 0,65, 0,90. 0,123, 0,123. 6, 168, 8,23ft, 9, 

314.0. 430.0.775.8  I 


PAPA0 

4 1 

REAHTH0  6378000,0 

TBO0 

11.4  1 

A I V T 0 

1840.2  I 

B1YY0 

>5.148  I 

CXTT0 

040.3  I 

ARA4 

0.1297  8 

PAC  0 

0,4094  I 

P3OT0 

4.3502  I 
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DISTRIBUTION 


No. 

Copies 

No 

Copies 

ORCPM  — MD— T 
DRCPM  — MD— TS 

R.  Hase 

D.  McClung 

B.  Robertson 

1 

1 

5 

Defense  Documentation  Center 
Cameron  Station 

Alexandria.  Virginia  22314 

t2 

DRDMI— T 

DRDMI— TG 

DRDMI— TGN 

Dr.  Kobler 

Mr.  Huff 

Mr.  Gambill 

1 

1 

1 

IIT  Research  Institute 

ATTN.  GACIAC 

10  West  35th  Street 

Chicago.  Illinois  60616 

1 

DRSMI— LP 
DRSMI-W 

Mr.  Voigt 

1 

1 

1 

3 

DRSMI-LP.  Mr.  Voight 

1 

DRSMI— WS 

DRSMI— WSP 

DRDMI-T,  Dr.  Kobler 

DRDMI-TBD 

1 

3 

DRDMI— TGT 
DRDMI— TGG 

Mr.  Leonard 

Mr.  Ciliax 

1 

10 

DRDMI-TI  (Reference  Copy) 
DRDMI-TI  (Record  Set) 

1 

1 
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